The aim of this article is the determination of the microbiological medium quality, with the variation of important parameters, acting on metallic materials. The varied parameters were pH of microbiological medium, temperature and time of exposure of metallic material, type FeP-05-MB. After the action of microorganisms, the metallic material is subjected to a stretching-compression test choosing the limit yield as response function. This is influenced by the action of the microbiological medium at different values of parameters. The quality of microbiological medium determines some influences in the action of microorganisms on the metallic material studied.
INTRODUCTION
When metallic materials are exposed to different environments, they are corroded by several agents. Various environmental factors affect the chemical composition of the metallic materials. The environmental factors can be: water, air and microorganisms, electrochemistry process, etc. [1] [2] [3] . When microorganisms act on metallic surfaces they form a biofilm. The biofilm is formed by extracellular bacteria if the medium is favorable to develop them [4, 5] . In biofilm bacteria occur distinct physiological characteristics like resistance to antibiotics, increased production of exopolysaccharide, changes in unicellular morphology and different responses to environmental stimuli [3, 4] .
The formation of microbiological biofilms on metal surface may accelerate or impede surface corrosion. This biofilm form a transport barrier for corrosive agents such as water, oxygen, chloride, etc. and decrease their contact with the metal. For this reason our aims was to determine the quality of microbiological medium for microorganisms with minimal surface corrosion conditions applying a mathematical model [6] [7] [8] . The mathematical model was realized through a factorial program type 3 3 which presents the background for minimal surface corrosion of metallic material. The objectives of the study were to apply this mathematical model in order to obtain the normal mechanical properties (limit yield).
EXPERIMENTAL CONDITIONS
The determination of the microbiological medium composition was performed using a mathematical modeling of factorial program type 3 3 with the variation of the important parameters, using the limit yield as response function [5] [6] [7] [8] [9] [10] [11] . 27 samples of metallic material were made of FeP-05-MB material with the chemical composition presented in Table 1 and the dimensions of metallic samples are length (cm) of 20 and width (mm) of 0.75. In order to find the quality of microbiological medium for minimal corrosions under metallic material we varied the pH medium, the temperature and the action time. The microbiological medium use was the solid one with the composition presented in Table 2 . On this microbiological medium was developed fungal spores. All 27 metallic samples were introduced in solid microbiological medium which was subsequently inoculated with fungal spores. After the action of the microorganisms that are developed the samples are subjected to a tension test, in order to determine the mechanical proprieties such as the yield limit. The stretching test was carried on a universal tensile testing machine, EZ50 (tensile force 50KN), at a deforming speed equal to 10 mm/min. We considered three levels of variation presented in Table 3 . The pH parameter represents the pH of microbiological medium. The temperature parameter represents the temperature for the development of microorganisms. The time parameter represent the period when it was inoculated with spores to a full development of microorganisms on metallic material. We have not determinate at final time the cell viability.
The response function for the FeP-05-MB metallic material was the yield limit and the coefficients for the 27 samples are presented in Table 4 . To calculate the significance, at the execution of the program three more tests were effectuated in the central point of the field (pH = 7, T = 30°C, t = 480 h), resulting the values presented in Table 5 for blanks samples. 
RESULTS AND DISCUSSIONS
We calculate the square of the average error, knowing that the number of blanks samples, n, is 3 and the error at the making of the samples (50.332). The determination of coefficients is achieved using the relation (4), knowing that the number of experiments, N, is 27. The significance of the coefficients will be tested using t-student test using the relation (4) and the values are presented in Table 6 . 
The obtained derivate are considerate 0, and the linear system finds the optimal point. The optimal point searched is (0.72, -0.41, 0.94) and it is represented in dimensionless coordinates. The optimum values found for x 1 , x 2 and x 3 are contained in initially range (-1, 1). Mind knowing the areas of the parameters originally we can calculate the real values of the optimal point using the following relations: The models obtained by this factorial programme can be graphically represented by two parameters, the other parameter remaining constant which representing the center of the variation area. The graphics of these mathematical models are represented in the Figures 1-3 . Fig. 1 . Influence of the limit yield when the pH is maintained in the centered domain: From the graphic representations we can distinguish the roundness of the surfaces; the minimum is due to the effects of coefficients and the inflection point.
From real values of parameters we can conclude with some observations. The pH of microbiological medium to inhibit the rapid development of microorganisms, in order to act on metallic surface is 8.44. The temperature for development of microorganisms, so that the biocorrosion does not occur is 26 °C. The optimal time of action of the microbiological medium on metallic tubes is 705 h 27 day, to have a limit yield with minimal values. Fig. 2 . Influence of the limit yield when the temperature is maintained in the centered domain: 
CONCLUSIONS
As a final conclusion, the quality of solid microbiological medium must respect the parameters funded: pH = 8.44, microbiological development temperature of 26 °C and action time of 705 hours. Respecting these parameters the limit yield of FeP-05-MB material present normal values if the temperature and pH of the environment present the values founds. We can generalize on the environment, because the microorganisms are everywhere, even in difficult conditions, but if the metallic materials are maintained at a different temperature (higher than 26 °C) and for a longer period (higher than 705 h) in different conditions the mechanicals properties of the metallic material can be changed.
The metallic materials present resistance properties to different corrosive mediums. The resistance to the corrosion is based on the formation of a barrier membrane on the metallic surface. This barrier induces a passivity that is provided by the membrane of metal-hydrate oxide of the corrosive surface.
